RESULTS
Clinical and biochemical profiles of the present series of cases are summarized in Table 1 . Results of the high/low ratio are shown in Table 2 . Some representative cases are noted in the following. 112. Serum Na+ and K+ were 144.0 and 3.9 mEq/liter, respectively. Plasma 11-OHCS were high. The adrenal scintigram was shown in Fig. 2 . The high/low ratio was 1.0. Case 5. This patient was a 29-year-old female with Cushing's syndrome. Hormonal assay of corticosteroids could not give a definitive clue to differentiate adenoma from hyperplasia. The scintigram revealed enlarged adrenal glands and their high uptake of radioactivity. It was thought that the presence of adenoma should be excluded. The high/low ratio was 1.31 (Fig. 3 ).
Primary aldosteronism due to adenoma Case 8. This patient was a 39-year-old female. Her blood pressure was 180/ 110. Serum K+ was 2.7 mEq/liter. Plasma renin activity was suppressed down to 0. Plasma aldosterone was elevated up to 29.1 ng/100 ml. The left adrenal et al. TABLE 2 Results of a high/low ratio of the patients radioactivity harboring a tumor was higher than the right side on the photoscin tigram. The high/low ratio was 4.0 (Fig. 4) . Conn et al. (1969) reported that aldosterone-producing tumors were likely to be quite small; the tumor diameter ranged from 3 to 35 mm and in two thirds of the cases it measured 8 to 16 mm. According to their paper, in primary aldosteronism, bilateral tumors occur in only 6% of the tumor cases and the lesion is unilateral in the remaining 94%. In general, preoperative demonstration of the tumor sometimes enables one to choose a much less extensive surgical procedure. In order to visualize small adrenal tumors, selective adrenal venography is a reliable technique and determination of aldosterone concentration in adrenal venous blood obtained by catheterization of the adrenal veins is also a useful technique to decide the side of the lesion (Kahn et al. 1971; Horton and Finck 1972) . Conn et al. (1972b) have reported that these techniques should be theoretically the best method for lateralization of the tumor. But adrenal vein catheterization requires technical skill and is accompanied with a risk of intra-adrenal bleeding (Fischer et al. 1971 ). Therefore it is not appropriate for a screening procedure for detecting adrenal tumors.
Adrenal scintigram with [19-131I]cholesterol will be a suitable procedure for The high/low ratio was 1.31.
lateralization of the tumor. In four patients with primary aldosteronism due to unilateral adenoma, the gland harboring the tumor showed higher activity than did the normal gland. As the function of the normal adrenal gland is not suppressed in primary aldosteronism, the normal adrenal gland is also visualized. High/low ratios of four cases ranged from 1.33 to 4.0 and their mean value was 3.33.
Cushing's syndrome is due to excessive adrenocortical secretion of cortisol which may be caused by adrenal hyperplasia, adenoma or carcinoma. Various plasma and urinary hormonal determinations as well as provocative and suppres sive tests can quite often decide the entity of Cushing's syndrome. It is possible to confirm the presence of hyperplasia or to lateralize an adrenal tumor by selective venography or arteriography and by determinations of hormonal concentration in adrenal venous blood obtained by adrenal catheterization (Nicolis et al. 1972 ).
In patients with Cushing's syndrome due to bilateral hyperplasia , both adrenal glands were of approximately equal size and the radioactivity concentrated equally well in both sides on photoscintigrams. The high/low ratios were not always 1 .0. Their mean value of five cases was 1.34. (Case 4 was excluded because the left adrenalectomy was performed.) In a patient with Cushing's syndrome due to adenoma, the function of the normal adrenal gland was suppressed owing to elevat ed secretion from the adrenal adenoma and the contralateral normal adrenal gland was not visualized (Case 11). It is believed that a functioning adenoma on one side will result in atrophy of the contralateral gland through ACTH suppression . In Cushing's syndrome due to carcinoma, no adrenal tissue was visualized because of insufficient concentration of radioactivity ).
Failure of visualization of one adrenal gland indicates a process of infiltration of the tumor, compression of the adrenal cortex, or suppressed function . If the unilateral gland is not visualized with [19-131I]cholesterol , the high/low ratio becomes extremely high. In such cases, Cushing's syndrome due to adenoma or pheochromocytoma is suggested.
In a patient with pheochromocytoma, the adrenal cortex is compressed by medullary tumors and often not visualized with [19-131I]cholesterol. But if there is a functioning cortex, it will be seen on the scintigram (Fig. 5A ).
If a patient has undergone the unilateral adrenalectomy, the operated side is not seen on the scintigram. In such a case, the high/low ratio becomes extremely high (Case 4).
The high/low ratio is only a comparison in the uptake of both adrenal glands . If a percentage uptake of administered [19131I] cholesterol in the adrenal gland is obtained, it is also possible to differentiate the adrenal diseases. Lieberman et al . (1971) have reported that the uptake of dose ranged from 0.10 to 0.44 per cent in normal eight persons and from 0.56 to 1.2 per cent in patients with Cushing's syndrome not due to adrenocortical carcinoma. Conn et al . (1972a) have reported that the percentage uptake ranged from 0.19 to 0.33 per cent in patients with primary aldosteronism due to adenoma. In these cases the percentage uptake in the contralateral normal adrenal gland ranged from 0.05 to 0.15 per cent and the high/low ratio ranged from 1.1 to 6.0.
In conclusion, it is possible to differentiate bilateral adrenocortical hyperplasia from unilateral adrenocortical adenoma more quantitatively with the method described above than with the conventional photoscintigram.
